MeploodTEpPn Java

MoAupOP@PIOHOG UTTOTUTTWYV

Franz Marc, Fate of the animals, 1913

KwoTAg Zaywvag <kostis@cs.ntua.gr>

Person p;
» Eival To nopandvw pa dfAwon 6TL To p €ival pa ava@opd
o€ €va avTIKeipevo Tng KAdong Person ;
* 'Ox1L akpBwg—o 7Urnog Person pnopei va nepthapBavel
ava@popEG oe avTikeipeva GAAWY KAAoEWY

* AuTo d16TL n Java unooTtnpifel NOAUPOPPLOPO unoTUNwWY
(subtype polymorphism)
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Mepiexopeva

AlarpoowTreigg (interfaces)

* YMonoinon danpoowneiag Twv KAAoEWY
* Enéktaon Twv KAdoswv

» Enéktaon kat uhonoinon

* TloAAanAr KAnpovopikétnTa

* MopapeTpkdOTNTA HECW YEVIKWY PEBSDWY (generics)
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+ 'Eva npdétuno peBddou (method prototype) anAwg divel To
6vopa TnG pedddou Kat Tov TUNo TNG—OXL TO CWHA TNG

* M duanpoowneia givat pa guAAoyn and npoétuna Pedodwv

public interface Drawable {
void show(int xPos, int yPos);
void hide();
}
* M kAGon pnopei va dnAwaoel 0TL UAoNoLEl pia
OUYKEKPLUEVN dlanpoowneia
» Metd npénel va napgxel oplopolg public  pedddwv ot
onoiot Talpldfouv pe ekeivoug TNG dlanpoowneiog

MeploodTepn Java 4

Mati xpnoipgotroloUe S10TTPOCWTTEIEG;

Mapadeiypara
public class Icon implements  Drawable {
public void show(int x, int y) {
... o0ua e pedédou ...
}
public void hide() {
... oOUa TG UEBOIOU ...
.. EPIOTOTEPES UEHOIOI Ko TEDIAL. ...
}
public class Square implements  Drawable, Scalable {
... Ipémel va. viomoiel 6Aeg Tig ueBodovg OV TWV JaTPOCOTEIDY ...
}
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* Mia duanpoowneia pnopei va ulonoleitat and
OlAPOPETIKEG KAAOELG:

public class Window implements Drawable ...
public class Icon implements Drawable ...
public class Oval implements Drawable ...

» To 6vopa tNng dlanpoowneiag Pnopei va xpnotonotndei
wg €vag TUNog avapopdg:
Drawable d;
d = new Icon("i1.gif");
d.show(0,0);
d = new Oval(20,30);
d.show(0,0);
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MoAupOP@PIOHOG E DIATTPOOWTTEIEG

‘Eva 1m0 oAokAnpwpuévo TTapddeiypa

static void flashoff(Drawable d, int k) {
for (inti=0;i<k;i++){
d.show(0,0);
d.hide();

}

* H napandvw peBodog eival NOAUHOP@IKT): N KAGOTN TOU
QVTIKEWMEVOU NOU AVOPEPETAL And TNV NAPAUETPO d dev
eival yvwoTh Katd To XpOvo HETAPPAONG

» To poévo nou eivat yvwotd eival 6Tt givat pia kKAaan nou
ulonotei Tn dlanpoowneia Drawable  (implements
Drawable ), kot katd ouvénela ivat pia KAGan nou €xet
peBbddoug show kat hide ot onoieg pnopouv va kAnBouv
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* H endpevn dagavela deixvel Tn dlanpoowneia piog
kAaong Worklist  nou givat pia guAoyn and String
QAVTIKEIpEVA

* H kAdon nepiExel peBAdOUG PE TIG OMoieg pnopoUpe

- va NpooBEéooupe €va avTIKEPeVO aTn ouAAoyn,
- VO 0QaLPECOULE €va AVTIKEINEVO and Tn ouAAoyr, KOt
- va eAéyEoupe KaTA NG00 pa GUANOYN €ival Kevr)
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public interface Worklist {
/**
* Add one String to the worklist.
* @param item the String to add
*
/
void add(String item);

[
* Test whether there are more elements in the
*worklist: that is, test whether more elements
* have been added than have been removed.

* @return true iff there are more elements
*

boolean hasMore();

/**
* Remove one String from the worklist and return it.
* There must be at least one element in the worklist.
* @return the String item removed
*

/
String remove();

ZxO6AIa OTIG BIATTPOCWTTEIEG

* H Unop&n oxoAiwv gival onuavTikA yla pia dianpoowneia,
O16TL Oev UNAPXEL KWOLIKAG WOTE 0 AVayvVWOTNG/XPAOTNG
va kataAdBel Tt (okonegvel va) kavel n kaBe péBodog

* H dwanpoowneia tTng Worklist ~ dev npoadiopilel kanola
OUYKEKPLIEVN dOWN A TagLvOuNon: UNopei va uhonoleitat
and pa otoifa, pa oupd, f KATL GAAO

* Oa TNV UAOMNOIOOUNE WG OTOIRa, HECW CUVOEBENEVNG
AioTtag

}
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/**
* A Node is an object that holds a String and a lin k [**

* to the next Node. It can be used to build linked
* lists of Strings.

*
public class Node {
private String data; /I Each node has a String...
private Node link; /I and a link to the next Node
/**

* Node constructor.
* @param theData the String to store in this Node
* @param theLink a link to the next Node
*/
public Node(String theData, Node theLink) {
data = theData;
link = theLink;
}
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* Accessor for the String data stored in this Node.
* @return our String item
*
public String getData() {
return data;

/**
* Accessor for the link to the next Node.
* @return the next Node
*

public Node getLink() {
return link;
}

}
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/**
* A Stack is an object that holds a collection of
* Strings.
*
public class Stack implements Worklist {
private Node top = null; /I top Node in the stack

/**
* Push a String on top of this stack.
* @param data the String to add
*

public void add(String data) {
top = new Node(data,top);

/**
* Test whether this stack has more elements.
* @return true if this stack is not empty
*/
public boolean hasMore() {
return (top != null);

/**
* Pop the top String from this stack and return it.
* This should be called only if the stack is
* not empty.
* @return the popped String
*/
public String remove() {
Node n = top;
top = n.getLink();
return n.getData();

}
}
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‘Eva mapdadeiypa xpnong
Worklist w;
w = new Stack();
w.add(" o Hapaokeuvég.");
w.add(" Bag, ");
w.add(" Bag, Pag,"); , .
System.out.print(w.remove()); E1T£KT(XOT| TWV KAAOEWV
System.out.print(w.remove());
System.out.printin(w.remove());
* 'E€0d0G: Bag, Pag, Pag, o MNapaokreuvd .
* AMNAeg uhonooelg Tng kAaong Worklist  eival miBaveg:
pe xprnon Queue, PriorityQueue | K.Q.
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MepioodTEPOG TTOAUHOPPIOHO e
P Pos HOPPIoHOS * A PeekableStack is an object that does everything
* a Stack can do, and can also peek at the top
* Oa doupe pia GAAn, o NOAUNAOKN, NNyr NOAUHOP@IOUOU */element of the stack without popping it off.
*
* M kAGon pnopei va napayetal and pia GAAn, pe Xpron public class PeekableStack extends  Stack {
NG AéENG KAedi extends o
* Examine the top element on the stack, without
* popping it off. This should be called only if
. . . . * the stack is not empty.
lMNa napadelypa: Ba opicoupe a kAdon PeekableStack n T
onoia gival oav Tnv kKAdon Stack , aA\G €xel eniong pia o
. . . . public String peek() {
HEBodO peek nou €EeTAlEL TO OTOIKEID OTNV KOPUPR TNG String s = remove();
oToiBag XwpiG SUWG va To anopakpUVEL and auTh f‘gﬂﬁ);_
}
}
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KAnpovouikoTtnTa (inheritance)

* Eneidn n kKAaon PeekableStack  enekteivel Tnv KAAon
Stack , kAnpovopei 6Aeg TIG peBO6SOUG Kal Ta nedia TNG

(KaTt T€Tol0 B€ oupBaivel pe TIG dlanpoowneieg: étav
Mt KAGon ulonolei pia dianpoowneia, To pévo nou
avolapBdavet gival pia unoxp€won va UAOMOLAoEeL
Kanoleg pebddoug.)

* EkT6g ané KANpovopKOTNTA, N ENEKTACH TWV KAACEWV
odnyei katL o€ NOAULOPPIONO
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Stack s1 = new PeekableStack();
PeekableStack s2 = new PeekableStack();
sl.add("drive");

s2.add("cart");
System.out.printin(s2.peek());

IpoocéEte 6t o kAon sl.peek()  dev givon
Vo, mapodro wov n S1 eivon o avagopd oe
éva avtikeipevo g khaong PeekableStack

O1 Aettovpyieg mov emtpémovon ot Java
kaBopilovtar and o 6TaTIKd THTO TNG AVAPOPES
Kot Oyt amd TV KAGOT TOL OVTIKELHEVOD.
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Epwtnon

» H uMonoinon tng pebodou peek dev ATav n no
QanodoTIKA:
public String peek() {
String s = remove();
add(s);
return s;

}

* [aTi dev KAvoupe TO NAPAKATW;

public String peek() {
return top.getData();

Meploodtepn Java 21

Atrdavrnon

* To nedio top NG KAdong Stack €xel dnAwbei private
* H kAdon PeekableStack &g pnopei va To npooneAdoel

+ [a pa no anodoTikA pEBodo peek , n kAdon Stack
npENeL va KataoTAoeL To Nedio top opaTtd OTIG KAAOELG
nou TNV €NEKTEIVOUV

+ AnAodr npénet va dnAwbei wg protected  avti yia
private

* 2uvABNnGg NpokAnan oxedlO0H0U YA AVTIKEIUEVOOTPEPEIG
YAWOOEG: NWG 0 OXeSIOOUOG Ba KAVEL EUKOAN TNV
enavaypnoponoinon HeBodwvV HECW KANPOVOUIKOTNTAG
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AAucideg KAnpOVvVOUIKOTNTOG

H kAdon Object

* Xtn Java, pia KAaon pnopei va €xet NOAEG KAAOEIG Mou
napdyovtat ané auth

» Mo tnv akpifela, 6Aeg ot undAoineg KAGoelg Tng Java
(ekTOG and pia) napdyovtal and kanowa GAAN KAGon

» Edav otov oplopé pag kAdong dev npoadlopiletal kanola
npdtaon extends , n Java napExet pia TETOW NPOTAON:
extends Object

* H kAdon Object eival n npwtapyikn KAdon tng Java
(6ev napdayetal and kanota GAAn)
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» 'OAeg o1 kKAGoEgIG napdyovTal, Apeca ) EUUECa, anod TNV
npokaBoplopévn kAGon Object
- (exT6G QuUOka and Tnv kAGon Object )

* 'OAeg oL KAGOEIG KAnpovopouv peBodoug and Ttnv KAdon
Object , yia napadelypa:
- getClass , enOTPEPEL TNV KAGON TOU AVTIKEIUEVOU
- toString , ylo HETATPONH TOU AVTIKEWWEVOU O€ String

- equals , ywa oUykplon pe GANa avTIKEINEVT

- hashcode , yia unohoylopd evég akepaiou (int ) mou avTioToKEl
oTnV TIA Tou KwdilkoU KatakeppaTiopou (hash code) Tou
QAVTIKEILEVOU

- K.AN.
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Y1repkAdAuwn KANPOVOuNHEVWY OPICHWYV

Moapdadelypa utrepKAAUYNG

» Kdanoieg popég pnopei va BEAoupe va enavakabopicoupe
TN AELTOUPYIKOTNTA LA KANPOVOUNUEVNG HEBGDOU

* AuTO d¢ yivetal pe xpron KAnolou €181koU KATAOKEUAOTH:
€V0G VEOG OPIOUOG HOG HEBOBOU QUTOHATA UNEPKAAUNTEL
(overrides) évav KAnpovopnuEVo oplopod Tou idlou
OVOHATOG Kal TUnou
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* H kAnpovopnuévn peBodog toString  anAwg auvduadel
TO OVOHa TNG KAGONG KOl TOV KWAIKO KATAKEPHUATIOHOU
(o€ popyn dekaetadikou aplBpou)

* Me dA\a Aoyia, o kwdikag Tng default peBddoU TUNWVEL
KaTL oav To €Eng: Stack@b3d

* M €01k péBodog toString  otn péBodo Stack , oav
TNV NAPAKATW, KNOPEL va TUNWOEL £VA MO SIEUKPLVIOTIKO
HAvUpQ:

public String toString() {
return "Stack with top at " + top;
}
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lepapxieg KAnPOVOMIKOTNTAG

* H oxéon kKAnpovopkoTNTag dNoUpyeEl Lia lepapyia

* Hepapyia autn gival éva 6€vopo pe pida Tnv kKAGon
Object

* Xe KAMOLEG NEPINTWOELG Ol KAAOEIG anAWG ENEKTEIVOUV N
pia tnv GAAN

* X& GMEG NEPNTWOELG, N LEPAPXIO TwV KAACEWV Kal N
KANPOVOUKOTNTA XPNOONOoUVTaL OUTWG WOTE O
KWAIKAG MOoU gival KOWOG Yo NEPLOTOTEPEG NG pia
KAGOELG va undpyxeL LOVO O€ a KOWvR Baaikr kKAdon
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AUO KAAOELG e TTOAAA KOG oToLXelot— oA
Kapia 6ev glvat pia oA eEKTOON TNG AAANG.

public class Label { public class Icon {
private int x, y; private int x, y;
private int width; private int width;
private int height; private int height;
private String text; private Gif image;
public void move public void move
(int newX, int newY) (int newX, int newY)
{
X = newX; X = newx;
y = newy; y = newy;
} }
public String getText() public Gif getimage()
{ {
return text; return image;
}
} }
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O kwdLkag Kat ta Sedopéva Ttou eival kowd
€xouv faxOel og pia kown “Bactkr)” kKAdon.

public class Graphic {
protected int x,y;
protected int width,height;
public void move(int newX, int newY) {

X = newX;
y = newY;
}
}
public class Label public class Icon
extends  Graphic { extends  Graphic {
private String text; private Gif image;
public String getText() public Gif getimage()
{
return text; return image;
}
} }
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‘Eva po6BAnpa oxediaopuou

» TMoAAEG @opég 6Tav ypAgoupe ToV idlo Kwdika Eavd Kat
Eavd, oKeQTOHOOTE OTL 0 KWAIKAG auTog npénet va “Byel”
o€ o ouvapTtnan (o€ pio peBodo)

» 'Otav ypadyoupe TIG idleg peBddoUg Eava kat Eava,
oKke@TOpaoTe 6TL KAnowa péBodog npénel va “Byel” o ua
Kowvr) Baoikr) kKAGon

+ Onote eival KaAd va KaTaAdBoupe vwpiG 0To oXedOOUO
KOTA NGCO UNAPXEL AVAYKN YIO KOWVEG BACIKEG KAAOELG,
npLv YpAWoupE apKETO KWdLKA 0 onoiog xpelddetatl
avadlopydvwon
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Y1roTU1roI1 KO KANPOVOMIKOTNTA

* M napayopevn kAGaon givat €vag unotunog
* Ano nponyouUpevn SIGAEEN:

Evag unotunog eivat €va umooUVoAO TwV TIUWV KATTOLOU TUTTOU,
aAda urootnpilet éva utEPaUVOAD TwV AELTOUPYLWY TOU.

» Katd 1o oxedlaoud tng lepapyiog Twv KAAoewy,

) ) ) IXAHQ
NPENEL va OKEPTOUAOTE TNV KANPOVOKOTNTA |
TNG AEITOUPYIKOTNTAG TOUG MoAUmAcupo
* 'Opwg oL “QUOIKEG” tlEpap)ieg dev eival navta |
Tetpdnieupo

OTL N0 KATAAANAO pnopei va undpgetl 6oov
a@opd aTNV KANPOVOUIKOTNTA TWV AEITOUPYWV Tetpéywvo
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EmrékTaon kai uAhotroinon
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Erékraon kai uAoTtroinon

* OLKAAOELG unopoUV Va XPNOONOLoouV TIG AEEELG
KAeOG extends katimplements  guyxpévwg

» [ kaBe kAAGan, n uhonoinon evég cuoTthuartog Java
KPOTAEL NANPOYOPIES VIO APKETEG OIOTNTEG, ONWG Yia
napadelyua:

A: 116 dlompocmmeieg Tov 1 KAGGN vAOTOLEL

B: 115 nebddovg mov ivar voypempévn va opicet
I': g pebddovg mov opilovron yuo v kAGom

A: 1o media mov mepthapPavet | KAdon
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ATTAEQ TTEPITTTWOEIG

* 'Evag oplopdg pebddou ennpeddet pévo to I
» 'Evag opiopdg nediou ennpedadet pévo to A

* M implements dfAwon ennpeddel Ta A kat B
- 'OAeg oL dlanpoowneieg NpoaBéTovTal oTo A
- 'OAeg oL pébodot Toug NnpoabETovTal oto B

A: T1g drampocwneieg Tov 1 KAAoN VAoTOLEL

B: 11 nebddovg mov ivat voypempévn va opicet
T': g neboddovg mov opilovrar yio v KAGo™

A: 10 media mov mephapPavet 1 KAdon
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H 80okoAn mepimTwon

* M extends SAAwaon ennpeadel OAeG TIG NANPOYOPIEG:
- 'OAeg o1 danpoowneieg TNG BaolkAg kKAdong npogBEtovtal oto A

- 'OAeg oL péBodol nou unoxpeoUTatl n Bacikr KAGoN va opioet
npoogBéTovtal oto B

- 'OAeg oL péBodol TnG Baacikng kKAaong npoabétovtatl oto I
- 'OMa ta nedia Tng BacikAg KAGong NpoaBETovTal oTo A

I T1G Sompocmneieg Tov 1 KAGGT vAomolel

: TG ueBddovg mov eival voypempEVN Vo opicet
;TG ueBddovg mov opilovran yio Ty KAdon

: 1 medio Tov meprhapPaver n kKAdon

> =W >
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To TrponyouUpEVO TTAPASEIYHA pag

public class Stack implements ~ Worklist {...}
public class PeekableStack extends Stack {...}

* H kAdon PeekableStack  €xel wg:
- A: tn danpoowneia Worklist , ané kAnpovopd

- B: TIg unoxpewoelg yia uhonoinon twv peBddwv add, hasMore ,
Kat remove , €niong ané kAnpovoud

- I': Tig peBodoug add, hasMore , kat remove , KANPOVOUNKEVEG,
6nwg eniong kat Tn AN TG péBodo peek

- A: 1o nedio top , eniong KAnpovounuEvo
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Mia paTid oTig abstract  kAdoe€ig

* MMapatnpeiote 6TL TO I €lval unepauvoAo Tou B: n kKAGon
NPENEL Va £XEL OPLOUOUG YIa OAEG TIG HEBODOUG

» H Java ouvnBwg anattei To napandvw

* OukAdoelg pnopouv va anaAayouv and auTryv Tnv
unoxpPEWON KE To va dnAwBouv apnpnuéveg (abstract )

* M abstract  kAdon pnopei va xpnaotonotndei pévo wg
Baoikn kAGon

* (AuTtd onpaivel 6TL de pnopoulv va dnpoupynbolv
QVTIKEIPMEVA TNG CUYKEKPIUEVNG KAGONG.)
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TeAikég (final ) kKAdoeig ko péBodol

* MMeplopifouv TNV KANPOVOUIKOTNTA

- Ot TeNIKEG KAGOELG O PnopoUV va eNEKTABOUV Kal Ol TEAIKEG
uéBodoi Toug de pnopouv va {avaoploTouv

* Mapddetypa, n KAGon
java.lang.String
* H Unop&n teAikwv KAGOEWV €ival oNUAVTIKN Yo ao@AaAela

- O NpoypapHaTIOTAG HNOPEL va eAEYEEL NARPWG TN CUMNEPLPOP
6AwV TV UNOKAACEWV (KOl KATG GUVENELD TWV UNOTUNWV)

MoAAatrAf KAnpovouikoTnTa
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MoAAatrAR KAnpovouIkéTNTa (Multiple inheritance)

* Xe Kanoleg yAwooeg (6nwg n C++) pa kA&on pnopei va
€XEL NEPLOCOTEPEG NG Hia BACIKEG KAAOELG

* Mapddeypa: €va noAupnxavnua (multifunction printer)

Printer  Copier Scanner Fax

W

MultiFunction

» Enwpavelakd, 1600 n onuactoloyia 600 Kat n uAonoinan
paivovTtal eUKOAEG: N KAGan anAd KAnpovopei 6Aa Ta
nedia Kat TIg peB6d0UG TwV BACKWY TNG KAAOEWV
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MpofAfRpaTa cuyKpoUoEWV

* O1dl0QOPETIKEG BAOIKEG KAAOELG €ival AOXETEG PETAEU
TOUG Kal HNopel va pnv €xouv oxedlaoTel £TOL WOTE va
aguvduadovtal

* [N napdadetypa, T6oo n KAGon Scanner 600 Kat n Fax
pnopei va €xouv opioel pa péEBodo transmit

* To gpwTtnua gival Tt NPENEL va cUPBEl 6Tav KOAEoOUUE
TN pEBodo MultiFunction.transmit ;
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To mpoAnua Tou SiapavTioU

* Mia kA&on pnopei va kAnpovopei and tnv idla Bacikn
KAGON HECW NEPIOCOTEPWY TOU EVOG HOVOMNOATIOU
A

N

B
D
+ Edv n kAdon A opicel €va nedio x, TOTE TOCO N B 600 Kat
n Céxouv €va

O

» AnAadn n kAdon D €xet duo TéTola Nedia;
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To mpoRANua gival eTIAUCIHO, AAAG. ..

Zwn xwpig TToAAATTAR} KANPOVOMIKOTNTA

* M yAwooa nou unoatnpifet NOANAnAr KANpovopIKoTnTa
NPENEL Va £XEL KANOLOUG PNXAVIOHOUG XEPLOHOU QUTWV
Twv NPORANUATWY

* Befaiwg, dev gival 6Aa Ta npofARuata T6ao NoAUNAOKA

¢ 'Opwg, T0 BaOIKO EPWTNHA €ival: TO NAEOVEKTHMATA NOU
npoo@epel N NOANONARA KAnpovopkdTnTa agifouv tTnv
npéobeTn NOAUNAOKOTNTA OTO GXEOIAOUS TNG YAWOTAG;

* OuoxedlaoTeg TG Java ftav (kat givatl) Tng yvwung otLn
noAAanAr KAnpovopkoTnTa dev agifel Tov KOno
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» 'Eva nAeovékTnua TG NOAANAAG KANPOVOUIKOTNTAG
€ival 6TL o KAGonN pnopei va £xeL apkeToug
BlaPopeTIKOUG PETAEU TOUG TUNOUG (n.X. Copier Kat
Fax)

- AuTé pnopei va yivel atn Java pe Xprion dlanpoowneiwy: pia
kAGon pnopei va uhonolei évav aneploploTo aplbuéd and
dlanpoowneieg

» 'Eva emnAéov nAeovékTnua gival n duvatoTnTa
KANPOVOULAG AEITOUPYIKOTNTAG and NOANANAEG BOOIKEG

KAGOELG
- AuTé gival SBuokoAGTEPO Va Yivel o€ pa yYA\wooa oav tn Java
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Mpow6non (forwarding)

public class MultiFunction {
private Printer myPrinter;
private Copier myCopier;
private Scanner myScanner;
private Fax — myFax;

public void copy() {
myCopier.copy();

public void transmitScanned() {
myScanner.transmit();

}
public void sendFax() {
myFax.transmit();

}
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MapapeTpikdTNTA pECW Generics
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Avutrapéia yevikwv KAdogwv oTig Java 1.0-1.4

Zwn Xwpig yevikég KAAoelg oTig Java 1.0-1.4

* To nponyoupevo napadetlypa kAdong Stack opiotnke wg
Ha oToifa and cupBolooelpEg

» Katd ouvénela, de pnopel va enavaypnotlonotnei ya
otoifeg GAwv TUNwv

* 2tnv ML pnopoucape va XpnolUonojooupE HETABANTEG
TUNWV YO NEPINTWOELG OOV KOL QUTEG:

datatype 'a node =
NULL |
CELL of 'a * 'a node;

* H Ada kat n C++ €xouv kaTL napdépolo, ahhd oxLn Java
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* MnopoUpe va opicoupe pia oToifa Tng onoiag Ta
atouxeia eival avTikeipeva Tng kAdong Object

» O tUnog Object eival o nwo yeviko6g TUNOG TNG Java Kat
nepA\apBavel OAeG TIC AVAPOPEG

+ Katd ouvéneia o oplopog pEow TNG kKAAang Object
EMITPENEL OE AVTIKEIPEVA onolacdnnoTte KAGong va
TonoBetnBouv otn oToifa

* To napandvw NPoc@EPEL KANoLou €id0UG NOAULOPPLOUO
unotunwv
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public class GenericNode {
private Object data;
private GenericNode link;
public GenericNode(Object theData,
GenericNode theLink) {
data = theData;
link = theLink;

}
public Object getData() {
return data;

public GenericNode getLink() {
return link;

Katd mapdpoto tpomo, o pmopovcape vo. opicovpe tnv
kAdon GenericStack (ko o GenericWorklist
dumpoconeia) pe ypnon Object ot Béom g String
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MeiovéKTnpa

* [a va avakTooupe Tov TUNO TOU QVTIKEILEVOU TN
atoifa, Ba npénel va xpnaolponowjooupe €va type cast:

GenericStack s1 = new GenericStack();
sl.add("hello");

String s = (Strig) s1.remove();
* To napandvw pdAAov dev gival 6TL Mo PIAKO yla TOV
NPEOYPOUUATIOTH
» Eniong dev eival 611 no anodoTikéd o€ XpOVo EKTEAEONG:
n Java npénet va eAévEEL KOTA TN JIAPKEL EKTEAEDNG
TOU NpoypAappatog 6Tt To type cast enttpéneTar—dnAadn
6TL TO avTIKeipevo gival npdypaTt éva String
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AAAO PEIOVEKTNMO

* Ounpwtdyovol TUnotL NpEneL NPWTA va anobnkeubolv oe
€va avTIKeipevo edv BENoupe va Toug BaAoupe o pia
otoifa:

GenericStack s2 = new GenericStack();
s2.add(new Integer(1));
inti = ((Integer) s2.remove()).intValue();

» To nopandvw eivat eninovo kat 6xt TL TO Mo anodoTIKO

* HkMAdon Integer  €ival n npokaBoplopévn kKAGonN
nepttUAlypa (wrapper class) yla Toug akepaioug

* Ynapxetl pa t€tola KAGon yla kdbe npwTtdyovo TUno

Mpayparikd Generics (Java 1.5, “Tiger”)

* ZeKlvwvTag e TN Java 1.5, n Java €xel generics, OnAadn
NAPAUETPIKEG NOAUHOPPIKEG KAACTELG (Kal dlanpoowneieg)

* H ouvtagn toug powadel pe tn ouvtagn Twv C++ templates

public class Stack< T> implements Worklist< ™
private Node<  T> top = null;
public void add( T data) {
top = new Node<  T>(data,top);

public boolean hasMore() {
return (top != null);

public T remove() {
Node<T> n = top;
top = n.getLink();
return n.getData();

}
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Xpnoiyotroinon Twv Generics Java 1.0 EVavTi Java pe Generics
class Stack { class Stack<  T>{

Stack< String > sl = new Stack< String  >();
Stack< int >s2 = new Stack< int >();
sl.add("hello");

String s = s1.remove();

s2.add(1);

inti = s2.remove();
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void push( Object 0) { voidpush( T a){..
.} }

Object  pop() { ... } T popQ{..}
} }
String s = "Hello"; String s = "Hello";
Stack st = new Stack(); Stack< String >st=
new Stack< String >();
st.push(s); st.push(s);
s=( String ) st.pop(); s = st.pop();
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Marti dev utrApgav generics oTIg TTPWTEG Java,;

* YnAp&av apkETEG NPOTACELG YA ENEKTACN
* Xe oupgwvia e Toug BaoikoUg okonoug ThG YAWoOoOG

* 'Opwg “o dlaBoAog ival OTIG AeNTOPEPELEG”, ONWG:
- Tunopevépyeleg €xeL n UNapgn generics yla tn dadikacia
eAEYXOU TwV TUNWV;
- [olog eivat 0 kKaAAUTEPOG TPOMNOG Va Yivel n uhonoinaon;

* Mnopei n apnpnpévn pnxavi Tng Java va unootnpigel Ta
generics;

« Av val, péow npéoBeTwyv bytecodes r| pe kdnolov GAAo Tp6Mo;
* Méow EeXwPLoTOU KWAIKA Yo KABE OTIYUOTUNO;
* 'H péow tou idlou KWdIka (HE Xpron casts) yia 6Aa Ta
otypéTuna;
To Java Community proposal (JSR 14) evoopat®dnke ot Java 1.5
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Generics oTtn Java 1.5 (“Tiger”)

* Y100etBnKe n ouvtagn nou poAG eidape

» MNpooTtébnke autdpatn petatponn boxing + unboxing

TuL0a ypadape xwpig avtdopatn petatponn Tuypddoupe otn Java 1.5
Stack<Integer> st = Stack<Integer> st =
new Stack<Integer>(); new Stack<Integer>();
st.push(new Integer(12)); st.push(12);
inti = (st.pop()).intValue(); inti = st.pop();
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O1 10TTOI TWV generics Tng Java gAéyxovral

* M yevikA kAGon pnopei va BeAACEL va XpNOLLONOLACEL

Aettoupyieg oe avTikeipeva evog TUNOU-NAPAUETPOU
Moapadetypa: PriorityQueue<T> ... if x.less(y) then ...
* AUo nibavég npooeyyioelg:
- C++: Katd 10 Xpoévo ouvdeong (linking) eAéyxeTtal To kKaTd N6CO
OAeg ot Aettoupyieg pnopolv va entiubolv
- Java: O tunot eNéyxovTal oTaTikG Kat O XpelddeTal va yivet
KAMNOL0G EAEYXOG TWV generics Katd To Xpovo ouvdeang
* AuTr n Npoogyylon enBAANEL OTO NPOYPAUUT Va EXEL
nAnpo@opia yia Tov TUno TNG NapapETPOU
* Mapddetypa : PriorityQueue<T extends ...>
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Mapddeiypa: Mivakog KATAKEPUATIOHOU

interface Hashable {
int HashCode();

I3
class HashTable < Key extends Hashable, Value > {
void Insert(Key k, Value v
int bucket = k.H
InsertAt(bucket, K, v);
}
I
H ékppoon mpémet va umv metdet ceaipo
Kotd T dodikacio EAEYXOV TV TOTMV
Xpnowomowodpe “Key extends Hashable "
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Mapadeiypa: Oupd TTPOTEPAIOTNTAG

interface Comparable< 1>
boolean lessThan( 1);

h
class PriorityQueue< @extends Comparable > {

T queue[]; ...
void insert( T t){

... if (t.lessThan(queueli]) ...
}

T remove() { ... }

‘Eva TeAeuTaio rapddeiypa ...

interface LessAndEqual< 1>{
boolean lessThan( 1);
boolean equal(  I);
}
class Relations< C extends LessAndEqual <C>>extends C {
boolean greaterThan(Relations< Ca){
return a.lessThan(this);
}
boolean greaterEqual(Relations< Ca){
return greaterThan(a) || equal(a);
}
boolean notEqual(Relations< Ca){..}
boolean lessEqual(Relations< Ca){..}




YAomoinon Twv Generics

* Awypa@r Tunwv (type erasure)
- O éAeyxog TUNwV KT TN HETAPPACN XPNOIHONOLEl Ta generics
- ZTn ouvéxewa o compiler anaAloigel Ta generics pE€ow dlaypagng
* Anhadn petayAwTTidel List<T> oeList , T oe Object , kat
NPOCBETEL AUTOPATEG HETATPONEG TUNWV (casts)

» Ta generics tTng Java dev gival oav Ta templates tng C++
- O1dnA\woelg Twv generics EAEyXOVTalL WG NPOG Toug TUNOUG TOUG
- Ta generics petagpadovtal anag
« Aev AapBdvel xwpa kanolwa oTiyptotunonoinaon (instantiation)
+ O napay6pevog KWSIKAG deV DIOYKWVETAL
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